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DESCRIPTION 

Mounting Structure for Vehicle Battery Pack 

5 This is a 371 national phase application of PCT/JP2004/0 17831 filed 24 

November 2004, which claims priority to Japanese Patent Application No. JP 2003- 
399682 filed 28 November 2003, the contents of which are incorporated herein by 
reference. 

10 Technical Field 

The present invention relates to a mounting structure for a vehicle battery pack, 
and more particularly, a mounting structure for a battery pack for a vehicle such as an 
electric vehicle using a generator as a drive source. 
Background Art 

15 Recently, an electric vehicle using an electric motor as a drive source, and a so- 

called hybrid vehicle having a plurality of types of drive sources such as an electric 
motor and a gasoline engine have been in practical use. 

Such a vehicle as an electric vehicle is provided with a battery for supplying 
electricity as energy to a generator or the like. As the battery for this application, a 
20 secondary battery capable of being charged and discharged repeatedly, such as a nicad 
(Ni-Cd) battery or a nickel-hydride battery, is used. 

A structure for mounting a battery in a vehicle is disclosed for example in 
Japanese Patent Laying-Open No. 2000-233648. 

25 Disclosur e Summary of the Invention 

In a conventional mounting structure, however, the battery is placed at a 
position where a footrest for a passenger in a rear seat is placed, and the main body of a 
battery pack or a surrounding cooling pipe may be kicked and damaged. 
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The present invention has been made to solve the aforementioned problem, and 
one object of the present invention is to provide a mounting structure for a vehicle 
battery pack preventing damage to the vehicle battery pack and having improved safety. 

A mounting structure for a vehicle battery pack in accordance with the present 
5 invention includes a body with a floor panel, a seat provided on the floor panel, a 

vehicle battery pack provided under the seat, and a protection member provided on a 
vehicle rear side relative to the vehicle battery pack and protecting the vehicle battery 
pack. The floor panel has a tunnel extending from a vehicle front portion to a vehicle 
rear portion of the body, and a rocker provided on a side of the floor panel to extend 
10 parallel to the tunnel. The vehicle battery pack is provided between the tunnel and the 
rocker . 

In the mounting structure for a vehicle battery pack formed as described above, 
since the protection member is provided on the vehicle rear side relative to the vehicle 
battery pack, it can protect the vehicle battery pack against an impact from behind. For 
15 example, the protection member can protect the vehicle battery pack against a kick by a 
passenger in a rear seat. Further, when the vehicle battery pack is provided under a 
seat in the last row, the protection member can prevent the vehicle battery pack from 
being hit by luggage and others in a trunk room. 

Furthermore, the protection member can be utilized as a member forming a 
20 footstep for a passenger in the rear seat, by devising the shape of the protection member. 

More preferably, the protection member is fastened to the body. In this case, 
fastening the protection member to the body eliminates the need to reinforce the vehicle 
battery pack itself. Therefore, weight reduction can be achieved. 
More preferably, the seat is a front seat. 
25 A mounting structure for a vehicle battery pack in accordance with the present 

invention includes a body with a floor panel, a first seat provided on the floor panel, a 
second seat provided on a vehicle rear side of the first seat, and a vehicle battery pack 
provided under the first seat. The vehicle battery pack includes a battery main body 
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unit and a device unit, and the device unit is provided on the vehicle rear side relative to 
the battery main body unit. 

In the vehicle battery pack formed as described above, since the device unit is 
provided on the vehicle rear side, a footrest for a passenger in the second seat can be 
5 obtained. Further, damage by a kick can be avoided. 

Preferably, a distance from a bottom surface of the first seat to a top of the 
device unit is greater than a distance from the bottom surface of the first seat to a top of 
the battery main body unit. In this case, since the distance from the bottom surface of 
the first seat to the top of the device unit is greater, a passenger can easily insert his/her 
10 feet between the bottom surface of the first seat and the device unit. Also, this 

structure can suppress the device unit from being kicked. Further, since there is a 
greater distance from the toe of a passenger to the vehicle battery pack, damage can be 
prevented. 

Preferably, a portion of the floor panel in which the device unit is mounted is 
15 lower than a portion of the floor panel in which the battery main body unit is mounted. 

Preferably, a portion of the floor panel in which the battery pack is mounted is 
lower than the floor panel surrounding the portion. 

Preferably, the top of the device unit is substantially level with the floor panel 
on the vehicle rear side relative to the device unit. 
20 Preferably, the first seat is a front seat. 

Brief Description of the Drawings 

Fig. 1 is a plan view of a mounting structure for a vehicle battery pack in 
accordance with a first embodiment of the present invention. 
25 Fig. 2 is a cross sectional view along the line II-II in Fig. 1. 

Fig. 3 is a cross sectional view along the line EQ-III in Fig. 1 . 

Fig. 4 is a perspective view of the mounting structure for a vehicle battery pack 
shown in Fig. 1 . 
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Fig. 5 is a cross sectional view of a mounting structure for a vehicle battery pack 
for illustrating a protection member serving as a footrest. 

Fig. 6 is a perspective view of a mounting structure for a vehicle battery pack in 
accordance with a second embodiment of the present invention. 
5 Fig. 7 is a plan view of the mounting structure for a vehicle battery pack seen 

from a direction indicated by an arrow VII in Fig. 6. 

Fig. 8 is a plan view of a mounting structure for a vehicle battery pack in 
accordance with a third embodiment of the present invention. 

Fig. 9 is a cross sectional view seen along the line Dt-IX in Fig. 8. 
10 Fig. 10 is a block diagram illustrating a structure of a vehicle using a battery 

system including the mounting structure for a vehicle battery pack shown in Figs. 1 to 9. 

Fig. 1 1 is a cross sectional view of a mounting structure for a vehicle battery 
pack in accordance with a fourth embodiment of the present invention. 

Fig. 12 is a cross sectional view of a mounting structure for a vehicle battery 
15 pack in accordance with a modification. 

Fig. 1 3 is a cross sectional view of a mounting structure for a vehicle battery 
pack in accordance with a modification. 

B e st Modes for Carrying Out th e Inv e ntion Detailed Description 
20 Hereinafter, embodiments of the present invention will be described with 

reference to the drawings. It is to be noted that, in the following embodiments, 
identical or corresponding parts will be designated by the same reference numerals, and 
the description thereof will not be repeated. 
First Embodiment 

25 Fig. 1 is a plan view of a mounting structure for a vehicle battery pack in 

accordance with a first embodiment of the present invention. Referring to Fig. 1, a 
mounting structure 1 for a vehicle battery pack in accordance with the first embodiment 
of the present invention includes a body 2 forming a vehicle body and having a floor 
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panel 10, a front seat 20 as a seat provided on floor panel 10, a vehicle battery pack 30 
provided under front seat 20, and a protection member 38 provided on a vehicle rear 
side relative to vehicle battery pack 30 and protecting vehicle battery pack 30. 

In a cabin 15, a tunnel 1 1 is provided on floor panel 10 of body 2, extending 
5 from a vehicle front portion 10c to a vehicle rear portion lOd. Vehicle front portion 
10c is located on a vehicle front side, and vehicle rear portion lOd is located on the 
vehicle rear side. Tunnel 1 1 is provided to be raised from the surface of floor panel 10, 
serving to increase the strength of floor panel 10. Further, tunnel 1 1 also serves as a 
space accommodating exhaust system parts and various cables within a concave portion 
10 formed by tunnel 1 1 . Tunnel 1 1 is provided in a rib-like shape. 

A front cross-member 12 is provided on floor panel 10 to be substantially 
perpendicular to the direction in which tunnel 1 1 extends. Front cross z member 12 is 
formed to extend from a vehicle left side to a vehicle right side. Rockers 1 0a and 1 0b 
are provided on the sides of floor panel 10 to extend parallel to tunnel 11. A center 
15 pillar 13 is provided on rockers 10a and 10b. 

Vehicle battery pack 30 is provided on floor panel 10, in a region surrounded by 
tunnel 11, front cross z member 12, and rocker 10a. Vehicle battery pack 30 includes a 
battery module, a fan for cooling the battery module, and an ECU for controlling the 
battery module. 

20 Vehicle battery pack 30 has a shape of a substantially rectangular parallelepiped, 

accommodating therein a plurality of battery modules (not shown). It is to be noted 
that the battery module can be formed using various batteries such as a lead acid battery, 
a nickel-cadmium battery, a nickel-hydride battery, or a lithium battery. The battery 
module includes a plurality of battery cells. Instead of the battery module, a battery 

25 single cell may be used. The battery single cell includes one battery cell. 

A wire harness 36 is connected to the battery module via an electrical junction 
box. Wire harness 36 serves to draw electricity stored in vehicle battery pack 30 and 
supply electricity to vehicle battery pack 30. Wire harness 36 is provided on the 
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vehicle rear side relative to vehicle battery pack 30 (on the side of vehicle rear portion 
lOd). The position of wire harness 36 is not limited to the aforementioned position, 
and it may be provided on the vehicle front side relative to vehicle battery pack 30 (on 
the side of vehicle front portion 10c). Further, wire harness 36 may be drawn out from 
5 a side of vehicle battery pack 30 facing rocker 10a or tunnel 1 1 . 

Protection member 38 is attached to vehicle battery pack 30. Although 
protection member 38 has a shape of a pipe, its shape is not necessarily limited to a pipe, 
and it may be a solid member. Although protection member 38 is provided under front 
seat 20 in Fig. 1, it is not necessarily provided under front seat 20. Protection member 
10 38 may extend off front seat 20 and may be provided between front seat 20 and a rear 
seat 23. A pair of front seats 20 and rear seat 23 formed as a bench seat are provided 
on floor panel 10. 

Fig. 2 is a cross sectional view along the line EHI in Fig. 1 . Referring to Fig. 2, 
floor panel 10 has tunnel 1 1 provided in a central portion of the vehicle. Tunnel 1 1 is 

15 raised to protrude from floor panel 10. Vehicle battery pack 30 is provided adjacent to 
tunnel 1 1 . Protection member 38 is provided on floor panel 10 to surround vehicle 
battery pack 30. Although protection member 38 is formed of a pipe member having a 
substantially circular section in Fig. 2, the shape of the section is not limited to a pipe. 
Further, the shape of the pipe is not limited to a circle, and may be an ellipse or a prism. 

20 Fig. 3 is a cross sectional view along the line HUH in Fig. 1. Referring to Fig. 

3, a cover 39 may be provided to cover vehicle battery pack 30, wire harness 36, and 
protection member 38 on floor panel 10. Cover 39 prevents protection member 38 and 
wire harness 36 from being exposed. Any cover providing good appearance may be 
used as cover 39. Furthermore, vehicle battery pack 30 can be protected further 

25 reliably by reinforcing cover 39. 

Fig. 4 is a perspective view of the mounting structure for a vehicle battery pack 
shown in Fig. 1 . Referring to Fig. 4, vehicle battery pack 30 is provided on floor panel 
10 formed in a shape of a groove between tunnel 1 1 and rocker 10a. Protection 
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member 38 is provided behind vehicle battery pack 30, that is, on the vehicle rear side. 
Protection member 38 may or may not be in contact with rocker 10a and tunnel 1 1 . 

Fig. 5 is a cross sectional view of a mounting structure for a vehicle battery pack 
for illustrating a protection member serving as a footrest. Referring to Fig. 5, a 
5 passenger in a rear seat can rest his/her feet 100 on protection member 38 and cover 39, 
and thus protection member 38 can be utilized as a footrest step for a passenger in the 
rear seat. 

In the mounting structure for a vehicle battery pack in accordance with the first 
embodiment of the present invention formed as described above, vehicle battery pack 
10 30 and wire harness 36 can be protected by providing protection member 38. 

Further, as shown in Fig. 5, protection member 38 can be utilized as a footrest 
step for a passenger in the rear seat. 

Second Embodiment 

Fig. 6 is a perspective view of a mounting structure for a vehicle battery pack in 
15 accordance with a second embodiment of the present invention. Fig. 7 is a plan view 
of the mounting structure for a vehicle battery pack seen from a direction indicated by 
arrow VII in Fig. 6. Referring to Figs. 6 and 7, mounting structure 1 for a vehicle 
battery pack in accordance with the second embodiment of the present invention is 
different from the mounting structure for a vehicle battery pack in accordance with the 
20 first embodiment in that protection member 38 is directly fastened to body 2. 

Specifically, in the second embodiment, protection member 38, which is a pipe-shaped 
protector, is attached to tunnel 1 1 and rocker 10a of body 2. To attach protection 
member 38, various joining methods which have been conventionally used, such as 
welding, riveted joint, or bolt connection can be used. It is to be noted that, in the first 
25 and the second embodiments, wire harness 36 may not be provided. The second 

embodiment illustrates a case where no wire harness is provided. Also in the second 
embodiment, protection member 38 is provided on the vehicle rear side relative to 
vehicle battery pack 30, and protects vehicle battery pack 30. 
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The mounting structure for a vehicle battery pack in accordance with the second 
embodiment of the present invention formed as described above has an effect similar to 
that of the mounting structure for a vehicle battery pack in accordance with the first 
embodiment. Further, since protection member 38 is not joined to vehicle battery pack 
5 30, the strength of vehicle battery pack 30 can be reduced. As a result, weight 
reduction of vehicle battery pack 30 can be achieved. 

Third Embodiment 

Fig. 8 is a plan view of a mounting structure for a vehicle battery pack in 
accordance with a third embodiment of the present invention. Fig. 9 is a cross 

10 sectional view seen along the line IX-IX in Fig. 8. Referring to Figs. 8 and 9, the 

mounting structure for a vehicle battery pack in accordance with the third embodiment 
of the present invention is different from the mounting structures for a vehicle battery 
pack in accordance with the first and the second embodiments in that protection 
member 38 is attached to a seat rail 21. Since seat rail 21 is attached to floor panel 10, 

15 protection member 38 is attached to floor panel 10 via seat rail 21. Although 

protection member 38 is linear in Figs. 8 and 9, it is not limited to this shape, and it 
may be in a meander shape. It may also be in a zigzag shape or a crank shape. 
Further, protection member 38 does not necessarily have a uniform thickness, and it 
may have a thick portion and a thin portion. 

20 The mounting structure for a vehicle battery pack in accordance with the third 

embodiment of the present invention formed as described above also has an effect 
similar to those of the mounting structures for a vehicle battery pack in accordance with 
the first and the second embodiments. 

A vehicle employing the mounting structure for a vehicle battery pack in 

25 accordance with the present invention is formed as shown in Fig. 10. Fig. 10 is a block 
diagram illustrating a structure of a vehicle using a battery system including the 
mounting structure for a vehicle battery pack shown in Figs. 1 to 9. Referring to Fig. 
10, A vehicle 71 employing the mounting structure for a vehicle battery pack in 
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accordance with the present invention has a control unit 72, a battery unit 73 including 
the mounting structure for a vehicle battery pack in accordance with the present 
invention, and a drive unit 74. Control unit 72 controls battery unit 73 and drive unit 
74. Drive unit 74 includes an electric motor driven by a current supplied from battery 
5 unit 73. Other than an electric motor, drive unit 74 may include an internal 
combustion engine such as a gasoline engine or a diesel engine. 

Specifically, vehicle 71 includes not only an electric vehicle employing only an 
electric motor driven by electricity supplied from battery unit 73 as a drive source, but 
also a so-called hybrid vehicle having drive means other than an electric motor, such as 
10 a gasoline engine, as a drive source. Further, battery unit 73 may supply electricity 
only to a cell motor. 

While the embodiments of the present invention have been described, the 
embodiments herein described can be modified in various ways. Firstly, although the 
first to the third embodiments illustrate a case where vehicle battery pack 30 is provided 
15 under front seat 20, its position is not limited to the aforementioned position. The 

vehicle battery pack may be provided under a right front seat 22, rear seat 23, or a third 
seat. That is, the vehicle battery pack may be mounted under any seat. 

Further, the front seat may be a bench seat. Furthermore, although vehicle 
battery pack 30 is mounted on the left side of the vehicle in the embodiments, vehicle 
20 battery pack 30 may be mounted on the right side of the vehicle. Further, it may be 
mounted on a driver seat side or a front passenger seat side, regardless of which is on 
the right side and which is on the left side of a vehicle. Preferably, it is mounted on a 
front passenger seat side, since a front passenger seat is less occupied. 

Fourth Embodiment 

25 Fig. 1 1 is a cross sectional view of a mounting structure for a vehicle battery 

pack in accordance with a fourth embodiment of the present invention. Referring to 
Fig. 1 1 , mounting structure 1 for a vehicle battery pack in accordance with the fourth 
embodiment of the present invention includes body 2 with floor panel 10, front seat 20 
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as a first seat provided on floor panel 10, rear seat 23 as a second seat provided on the 
vehicle rear side relative to front seat 20, and vehicle battery pack 30 provided under 
front seat 20. Vehicle battery pack 30 has a battery main body unit 301 and a device 
unit 302. Batt e ry main body unit 301 Device unit 302 is provided on the vehicle rear 
side relative to d e vic e unit 302 battery main body unit 301 . 

A distance Al from a bottom surface 20u of front seat 20 to a top 302t of device 
unit 302 is greater than a distance A2 from bottom surface 20u of front seat 20 to a top 
301 1 of battery main body unit 301 . A concave portion lOu in which vehicle battery 
pack 30 is mounted is lower than floor panel 10 surrounding concave portion lOu. 

In the present embodiment, vehicle battery pack 30 has battery main body unit 

301 formed of a battery module, and device unit 302 formed of auxiliary device parts. 
The present embodiment illustrates a position of vehicle battery pack 30 which allows a 
passenger in the rear seat to insert his/her feet 500 smoothly and obtain a space for 
accommodating his/her toe when vehicle battery pack 30 is mounted under front seat 20. 
In the present embodiment, battery main body unit 301 is provided on the front side, 
and device unit 302 is provided on the rear side. It is to be noted that top 30 It of 
batt e ry main body unit 301 top 302t of device unit 302 is lower in height than top 302t 
of devic e unit 302 top 301t of battery main body unit 301 . Device unit 302 is formed 
of electric devices such as a converter, an inverter, and a condenser. 

A protector or the like for protecting battery main body unit 301 and device unit 

302 may be provided over battery main body unit 301 and device unit 302. A 
protection bar as illustrated in the first embodiment may also be provided. 

Further, the vehicle battery pack in accordance with the present invention may 
be mounted under the second seat such that a passenger in the third seat can obtain a 
space for accommodating his/her toe. 

Each of Figs. 12 and 13 is a cross sectional view of a mounting structure for a 
vehicle battery pack in accordance with a modification. Referring to Fig. 12, a portion 
71 1 of floor panel 10 in which device unit 302 is mounted is lower than a portion 
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[[712]] 710 of floor panel 10 in which battery main body unit 301 is mounted. 
Specifically, concave portion lOu may have a stepped bottom surface and device unit 
302 may be mounted in a lower portion of the bottom surface. 

Referring to Fig. 13, device unit 302 may be formed such that top 302t of device 
5 unit 302 is substantially level with floor panel 10 on the vehicle rear side relative to 
device unit 302. 

It should be understood that the embodiments herein disclosed are by way of 
illustration in all respects and not to be taken by way of limitation. The scope of the 
present invention is defined not by the above description but by the appended claims, 
10 and is intended to include all the modifications within the meaning and the scope 
equivalent to those of the claims. 
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